Effect of plasma concentrations of uridine on pyrimidine biosynthesis in cultured L1210 cells.
The concentration of uridine in the media of cultured L1210 cells was maintained within the concentration range found in plasma (1 to 10 microM) to determine if such concentrations are sufficient to satisfy the pyrimidine requirements of a population of dividing cells and to determine if cells utilize de novo and/or salvage pathways when exposed to plasma concentrations of uridine. When cells were incubated in the presence of N-(phosphonacetyl)-L-aspartate to block de novo biosynthesis, plasma concentrations of uridine maintained normal cell growth. De novo pyrimidine biosynthesis, as determined by [14C]sodium bicarbonate incorporation into uracil nucleotides, was affected by the low concentrations of uridine found in the plasma. Below 1 microM uridine, de novo biosynthesis was not affected; between 3 and 5 microM uridine, de novo biosynthesis was inhibited by approximately 50%; and above 12 microM uridine, de novo biosynthesis was inhibited by greater than 95%. Inhibition of de novo biosynthesis correlated with an increase in the uracil nucleotide pool. The de novo pathway was much more sensitive to the uracil nucleotide pool size than was the salvage pathway, such that when de novo biosynthesis was inhibited by greater than 95% the uracil nucleotide pool continued to expand and the cells continued to take up [14C]uridine. Thus, the pyrimidine requirements of cultured L1210 cells can be met by concentrations of uridine found in the plasma and, when exposed to such physiologic concentrations, L1210 cells decrease their dependency on de novo biosynthesis and utilize their salvage pathway. Circulating uridine, therefore, may be of physiologic importance and could be an important determinant in anti-pyrimidine chemotherapy.